Ex vivo analysis of antineoplastic agents in precision-cut tissue slices of human origin: effects of cyclooxygenase-2 inhibition in hepatocellular carcinoma.
Cultures of precision-cut tissue slices allow the investigation of substance effects on human tissues under in vivo-like conditions over a limited time span. We have adapted the model for direct analyses of antineoplastic substances on tumor tissues. We have recently demonstrated that selective cyclooxygenase-2 (COX-2) inhibitors strongly suppress growth of human hepatocellular carcinoma (HCC) cells in vitro and nude mouse HCC implants by inducing apoptosis and reducing proliferation. We have now analyzed the effects of COX-2 inhibition on human tumor tissue. Three hundred micrometer slices of tumorous and non-tumorous liver tissue from three surgically resected HCCs were cultured with increasing concentrations of the selective COX-2 inhibitor Meloxicam (20-200 microM) for 6, 12, 24, and 48 h. The cultured tissue slices were analysed morphologically and by immunohistology for proliferation (Ki-67), apoptosis (M30), and COX-2 expression. COX-2 was expressed in all HCCs and in the non-tumorous liver tissue. Cytoplasmic COX-2 immunoreactivity in HCCs increased during culturing time. In two of three cases, COX-2 inhibition significantly increased tumor cell apoptosis in HCCs, whereas the low basal apoptosis rate in the non-tumorous liver parenchyma did not change. Tumor cell proliferation was mildly reduced, but the changes did not reach statistical significance. These results demonstrate that the precision-cut tissue slice culture model is a useful tool to analyze directly drug-dependent antitumorous or unwanted organ-specific effects. The analysis of COX-2 inhibition lends further support to the antineoplastic effects previously demonstrated in vitro and in animal models.